Sustained suppression of IL-13 by a vaccine attenuates airway inflammation and remodeling in mice.
We previously reported that a recombinant IL-13 peptide-based virus-like particle vaccine significantly suppressed murine acute airway allergic inflammatory responses. The impact of this strategy on the development of chronic airway inflammation and remodeling has not been investigated. We evaluated whether the vaccine-mediated sustained suppression of IL-13 attenuates features of chronic airway inflammation and remodeling in mice repeatedly challenged with allergen. BALB/c mice received two intraperitoneal sensitizing injections of ovalbumin (OVA) and alum, followed by six consecutive 2-day intranasal OVA challenges at 12-day intervals and then a 4-week recovery period. Anti-IL-13 antibodies were induced with a vaccine before (preventive experiments) or after (interventional experiments) the OVA challenge commenced. Respiratory mechanics were assessed using low-frequency forced oscillation with a small animal ventilator. Cytokine concentrations in bronchoalveolar lavage fluid (BALF) and lung histology were also assessed. In the preventive experiments, vaccination significantly suppressed IL-13 concentrations, the accumulation of inflammatory cells in BALF, lung mucus production, and collagen deposition. Furthermore, vaccination significantly attenuated OVA challenge-induced increases in airway resistance, tissue resistance, and tissue elastance, both acutely and after a 4-week recovery from allergen challenges. In the interventional experiments, vaccination decreased IL-13, TGF-β1, and IL-12p40 concentrations in BALF, as well as mucus production and collagen deposition. Chronic inflammation and sustained airway hyperresponsiveness were not significantly reversed. The persistent suppression of IL-13 with a vaccine inhibits chronic airway inflammation and the development of several key components of airway remodeling, and this intervention is more effective at early stages than later during chronic inflammation.